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Cryogenic temperature range

A 1884

K.Onnes. Cryogenic Lab at

Leiden.

A 1935
A 1971
A 1992
A 2011

M.Ruhemann. Set 120K as limit.
N.Kurti. Reset 120K, for Cryology.
R.Scurlock. Proposed 273K.0°C.
R.Scurlock. Proposed 250K. -23°C.
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Typical P - T diagram showing equilibrium curves and
thermodynamic states of subcooled and superheated liquid.
(Thnb = homogeneous nucleate boiling temperature)



Open loop liguid convection circulation
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Surface evaporation mass flux vs.
bulk suberheat ool




Morphology and temperature profile across
evaporating surface sub-layer
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Limits of surface evaporation mass flux
vs. ool




Distinction between A and B heat
Inflows
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Sensible heat of vapour g

H (from NBP to 300K)

aingQ
Latent heat of evaporation &
o kJ/kg oH kJ/kg gH/ o
Helium 4 20.7 1564 75.5
Hydrogen 445 3511 7.9
Neon 85.7 283 3.3
Nitrogen 199 234 1.2
Oxygen 212 193 0.9
Methane 510 404 0.8



Vapour boundary layer flow and recirculation
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Vapour cooled shields. (a) LHe dewar (b) LNG
storage tank
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Vapour cooled shields. Variation of helium boll-off
with position



